Defects in extracellular matrix structural proteins in the osteochondrodysplasias.
Mutations in the genes that encode structural proteins of the extracellular matrix affect one or more steps in the diverse set of coordinated events necessary for ordered skeletal development. Depending on the role of the gene product and the severity of the defect, disruption of endochondral ossification and linear growth, the structural integrity and stability of articular cartilage, and/or mineralization can occur. Several themes have emerged from the molecular dissection of these disorders; most of the osteochondrodysplasias that result from defects in structural proteins are inherited in an autosomal dominant fashion; a spectrum of related clinical phenotypes can be produced by distinct mutations in the same gene; haploinsufficiency for the gene product usually produces a milder clinical phenotype than do mutations resulting in synthesis of structurally abnormal proteins. For structural defects, a dominant-negative effect resulting from presence of the abnormal protein in the matrix appears to be the primary determinant of phenotype. Secondary effects on extracellular matrix protein structure can result from defects in post-translational maturation, including hydroxylation, sulfation and proteolytic cleavage, and produce distinct osteochondrodysplasias. Overall, the inherited disorders of skeletogenesis have revealed the exquisite sensitivity of the architecture of the extracellular matrix to the quantity and quality of matrix molecules.